ABSTRACT OBJECTIVE: Although overt hypothyroidism has been documented as exerting detrimental effects on cognition and behavior, it remains controversial whether subclinical hypothyroidism or euthyroid patients with Hashimoto's thyroiditis (HT) under levothyroxine (LT4) treatment may experience any noticeable decline in cognitive function. PATIENTS: Two otherwise healthy, highly-functioning, first-degree relatives with a diagnosis of HT, under LT4 treatment for two years, were prospectively recruited into a clinical research study setting and followed for a year. MEASUREMENTS: Thyroid functions tests and a detailed battery of tests assessing global cognitive status, attention, verbal and working memory, visuoperceptual skills, executive functions and mood were performed at baseline and at one year after recruitment. RESULTS: Overall, patients' performance on the neuropsychological battery was good and, in the majority of cognitive functions, their performance could be characterized as exceptional. No noticeable changes in any of the studied parameters were detected. CONCLUSIONS: The present case study failed to detect any noticeable changes in the cognitive and emotional function of two women with HT under LT4 treatment. The course of cognitive function of the two HT patients, evaluated by a detailed battery of tests, tends to confirm the benign nature of HT.
Letter to the editor
Chronic autoimmune (Hashimoto's) thyroiditis (HT) is the most common thyroid disorder in iodine-sufficient areas. HT is marked by the presence of complement-fixing autoantibodies to thyroid peroxidase (TPOabs) which tend to correlate with progressive thyroidal damage 1 and may lead to subclinical and overt hypothyroidism. Thyroid hormone deficiency (overt hypothyroidism) has profound and multi-systemic detrimental effects from which brain and behavior are not spared. The latter may relate to global cognitive, behavioral and emotional changes, including depression. 2 This is not the case for subclinical hypothyroidism and euthyroid HT, whether under levothyroxine (LT4) treatment or not, the effect of which on cognitive performance is somewhat controversial. Whereas it has been suggested that "a state of brain hypothyroidism in the context of systemic euthyroidism" 3 and an association between thyroid autoimmunity and cognitive function may exist, 4 and that neurocognitive functioning and psychological well-being may not be completely restored in patients with hypothyroidism despite LT4 treatment, 5 neither was an association between indices of depression and thyroid autoimmunity established in a population study 6 nor did treatment with levothyroxine for a year improve any parameters of cognitive functioning in patients with subclinical hypothyroidism. 7 Our aim was to test: 1) whether LT4 treatment improves the profile of first degree relatives as to different aspects of cognition and emotion, and 2) whether euthyroidism under LT4 treatment (and manifesting with depressive symptomatology) leads to neuropsychological deficits.
Two otherwise healthy, highly-functioning, firstdegree relatives [daughter (A) and mother (B)] with a diagnosis of HT under LT4 treatment were recruited into a clinical research study setting.
Patient A, at the time of the first neuropsychological testing (initial assessment in 2010) was a 25-year old, right-handed woman on therapy for Hashimoto's thyroiditis during the last two years. She was a Social Sciences postgraduate student of a Greek university and had had her first neuropsychological examination because of personal complaints concerning her low mood and experiences of fatigue, but also due to fears about the diagnosis of her disease.
Patient B, the mother of patient A, was a righthanded woman, 62 years old at the time of the initial examination. She was first diagnosed with Hashimoto's thyroiditis five years previously, whereas treatment was instituted two years ago (due to self-perceived physical and cognitive disturbances). Patient B, a divorced woman, had completed sixteen years of education (including university studies), which she completed-as had her daughter-with honors and distinction.
The women shared a familial history of relatives suffering from thyroid disorders (e.g. goiter). Neither woman had been diagnosed with other somatic health problems, with the exception of patient A's irregular menstrual cycle. The two patients at the time of the two examinations (test and retest after a year's interval) repeated their thyroid hormone function tests.
Both patients were on treatment with synthetic T4 (levothyroxine sodium): patient A was on a daily dose of 62mcg, which after TSH re-assessment was modified to 88mcg and patient B had been on 100mcg for two years before the initial examination.
At baseline, a detailed neuropsychological assessment (including evaluation of attention, verbal memory, working memory, visuoperceptual skills and executive functions) was carried out along with a brain magnetic resonance and an assessment of the patients' thyroid function status (chemiluminescent immunoassay). Full neuropsychological assessment and selected thyroid functions tests were repeated one year after the recruitment.
Results of the cognitive and emotional examination (test and retest) along with thyroid function tests are summarized in Table 1 and 2, respectively. At baseline, patient B was found to be over-treated. The emotional profile of both women suggested depressive symptomatology. On the basis of the finding of a collection of signs and symptoms (DSM-IV-TR criteria), patient A was also diagnosed with major depressive disorder. Computerized tomography (CT) and magnetic resonance imaging (MRI) at the time of the first neuropsychological examination were normal for both women with no detectable brain damage. Overall, patient A's and B's performance on the neuropsychological battery was good and in the majority of cognitive functions their performance could be characterized as exceptional. No noticeable changes in any of the studied parameters were detected.
The present case study failed to detect any noticeable changes in the cognitive function of two women with HT under LT4 treatment. The course of cognitive function of the two HT patients, evaluated by a detailed battery of tests, tends to confirm the benign nature of HT. Notably, patient A, who was diagnosed with major depressive disorder and was thus expected to demonstrate cognitive impairment (mainly deficits in attention, memory and executive functioning), was found to be resistant to even subtle changes. Patient B was also found to lack psychomotor slowing and impairments in memory and executive functioning. These are unusual and reassuring findings, which are in 
